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Same  as 1990 plus 
electronic fuel inj.,  Increased 
Inj. pressure, reduced intake 
manifold temperature  Continued improvement 

of previous technologies  

Same as 1991 plus  advances  in 
combustion chamber design, 
electronic controls, Electronic 
unit injectors (1500 - 1700 bar)  

 

Same as 1998 plus cooled EGR, 
VGT, common rail fuel injection 
(1800 - 2000 bar)  

Same as 2004 plus  
high EGR, DOC, DPF, ULSD  

Same as 2007 
plus SCR 

Inj. timing retard, some 
charge air cooling  
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(Needham , 1991)  

(dieselnet.com)  
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}Current heavy - duty engine emission standards  
ƁNOx: 0.2 g/ bhp - hr ; PM: 0.01 g/ bhp - hr  

}Technologies  
ƁDiesel Oxidation Catalyst (DOC)  

ƁCatalyzed Diesel Particulate Filter (CDPF)  

ƁUrea- Selective Catalytic Reduction (SCR)   

ƁAmmonia Slip Catalyst (ASC)  

ƁCooled Exhaust Gas Recirculation (EGR), Variable 
Geometry Turbocharger (VGT), high pressure 
injection, and other engine strategies  

ƁUltra low - sulfur diesel (ULSD)  



}Controlling cold start conditions  
ƁControlling NOx  during warm up  

ƁAccelerating catalyst warm - up  

}Controlling NOx at low - load operations  

}Maintaining high efficiency NOx control 
during fully warm operation  

}Minimum fuel economy impact  
ƁIntegration of engine control with aftertreatment  

system control key to achieving GHG and NOx 
control  
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}Exhaust thermal management  
ƁTurbocharger control  
ƁIncreased idle speed  
ƁIn- cylinder post - injection  
ƁIntake throttling  
ƁMore EGR  

}Aftertreatment  system  
ƁNew SCR catalyst formulations  
ƁClose coupling  
ƁNOx storage catalysts  
ƁAlternatives to urea  
ƁUrea/ammonia (NH3) gas dosing  
ƁExhaust system heat retention  
ƁSupplemental Heat  

9 


